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y%K 593.1.17 ; 576.893.17 

PACnPEflEJIEHHE AIIH030M IIO TEJIY PBIE 
B CRETE IIAPA3HT0X03flHHHbIX OTHOIIIEHHfi 

H. H. BaHHHa 

r ocy^apcTBeHHMH HayHHO-Hccjie^OBaTejibCKHH hhcthtyt 03epHoro 
H peHHOrO ptl6HOrO X03HHCTBa 

B pa6oTe paccMaTpHBaeTCH pacnpe/i;ejieHHe anno30M no Tejiy p m6 b 3aBHCHMOCTH ot 
ycjiOBHH o6nTaHHH nx Ha pa3HMx ynacTKax Tejia xo3HHHa. Bhhbjihiotch 3aKOHOMepHOCTH 
KOJinnecTBeHHoro n Mop^ojiornnecKoro xapaKTepa b btom pacnpeflejieHHH, cBH3aHHLie 
-C 3KOJIOmneCKHMH 0 C 06 eHH 0 CTHMH yCJIOBHH 06 HTaHHH. 

Hmf)y3opHH po^a Apiosoma oSnTaioT Ha pbi6ax, npnKpenjiHHCB k hhm npn 
homohj,h noftoiHBLi. 06lihho ohh nocejiHiOTCH Ha noBepxHOCTH Tejia, njiaBHHKax 
h ;na6pax pbi6; npn btom, nan noKa3ajin HaSjiio^eHHH, 6ojibhihhctbo bh^ob 
anno30M npoaBJineT onpe^ejiemiyK) H36npaTejiBHOCTB k MecTy o6nTaHH h. 

J\jin yTOHHeHHH 3Toro Bonpoca HaMH 6 lijih npe^npHHHTLi cnejjnajiBHLie 
Ha6jno,nieHHH Ha# pacnpe,n;ejieHHeM no Tejiy xo3neB mecTH bh,o;ob anno30M: 
Apiosoma piscicola Blanchard, A. amoebae Grenfell, A. campanulata Timo- 
feew, A. conica Timofeew, A. minimicronucleata Banina, A. carpelli Banina. 
M 3 hhx nepBtie Tpn BH^a HanSoJiee MaccoBtie h nrnpoKO pacnpocTpaHeHHBie. 
llpn HCCJie^OBaHHH ynHTMBaJica bhji; h B03pacT pbi6bi, a Tannse, b oT^ejitHLix 
cjiynaax, H3ynaJiacB ce30HHan pHaMHKa pacnpe^ejieHHH anno30M. 

IIo ^aHHLiM IOHHHca (1972a, 19726), KyjieMHHon (1969), JIioSapcKon (1968), 
anH030MH hbjihiotch b nepByio onepe^b napa3HTaMH mojio^h; noaTOMy b HarneM 
HCCJie^oBaHHH ocHOBHoe BHHMaHne 6bijio o6pain;eHo Ha pbi6 paHHBix B03pacT0B. 
Hccjie^OBajiacB mojiojjb napna ( Cyprinus carpio) H3 ^b yx npy^oBBix xo3hhctb 
(JleHHHrpaACKOH h HoBropoflCKon o6jiacTen) h mojio^b TpexnrJioH kojiiohikh 
(Gasterosteus aculeatus) H3 pynaBOB HeBCKon flejiBTBi, a Tannse ro^oBHKH onyHa 
(Perea fluviatilis) H3 03. BpeBo JleHHHrpa^CKOH oBjiacra. Ha B3pocjiLix pbi6ax 
anno30MBi H3ynajiHCB y re yx KOJiiomeK — TpexnrJioH h ^eBHTHHrjion ( Pungi - 
tius pungitius) h y h^hhobkh ( Cobitis taenia), Tan Kan y 3thx pbi6 anno30MBi 
coxpaHHioTCH b cocTaBe napa3HT0(|)ayHBi no>KH3HeHHO. 

no^cneT anno30M hpoh3boahjich Ha HaTHBHBix Ma3Kax c noBepxHOCTH Tejia, 
*C HJiaBHHKOB H C }Ka6p. nOftCHHTBIBaJIOCB KOJIHHeCTBO aHH030M KaHCftOrO BHfta 
B 10 HOJIHX 3peHHH MHKpOCKOHa HpH MaJIOM yBeJIHHeHHH H BBICHHTBIBaJTOCB 
cpe^Hee apH^MeranecKoe. ,3, jih kohtpojih napajuiejiBHo jjejiajmcb Ma3KH no 
UlayAHHy h oKpaninBajmcB }Kejie3HBiM reMaTOKCHJiHHOM. 

PACnPEAEJIEHHE AIIH030M no TEJIY PBIB 

MccjiejiiOBaHHBie bh,h;bi anno30M b 6ojiBHiHHCTBe CBoeM npe^noanTaiOT njiaB- 
hhkh BceM ocTajiBHBiM ynacTKaM Tejia xo3hhh a (pnc. 1 h 2). 3,n;ecB Ha6jno ( n;a- 
otch Han6ojiee BBiconaH hjiothoctb HHBa3HH h Han6ojiBHiaH 3kct6hchbhoctb 
3apan?eHHH. 

noBepxHocTB TyjioBHm;a Tome 6biBaeT chjibho nopanceHa anno30MaMH. 
SKCTeHCHBHOCTB 3apa>KeHHH 3,n;eCB naCTO 6jIH3Ka K 3KCTeHCHBHOCTH 3apan?eHHH 
HJiaBHHKOB, HO HHTeHCHBHOCTB, KaK HpaBHJIO, 3HaHHTeJIBHO HH}Ke. MCKJIKPieHHe 
cocTaBjmeT A. amoebae , bh^, b ochobhom, o6HTaK)ii];HH Ha KOJiioniKax, xoth 
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nacTO BCTpeHaioiu,HHCH h Ha ^pyrnx xo3neBax. Ahho30Mli 3 th hihpoko pao 
npocTpaHeHLi h npHcnocoSjieHbi k pa3Hoo6pa3HLiM ycjioBHHM oSHTamm. Ha 
Tejie KOJiiomeK ohh BCTpenaioTCH ji;a^e name, neM Ha njiaBrnmax. To >Ke mo>kho 
CK a3aTt 06 A. amoebae Ha mojio^h okyhh. 


too 

1 80 

I 
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Phc. 1. Pacupeflejieimc nimo.'SOM no Teny B3pocjmx pu6. 

A — 9KCTeHCHBH0CTb; E — HHTeHCHBHOCTb: 1 — A. carpelli Ha mnnoBKe; 
2 — A. amoebae Ha KOJiiomKe; 3 — A. conica Ha KOJiioniKe. I — njiaBHHKn; 
11 —noma; III — maOpbi. 


no oTHomeHHK) k ;Ka 6 paM pa 3 Hbie bh^bi anno 30 M Be^yT ce 6 n pa 3 JiHHHO. 
Oahh chocoShbi 3 acejiHTB ;na 6 pbi b Tanon >Ke CTeneHH, a HHor,n;a h CHJibHee, 
neM KOJKy (A. amoebae , A. conica , A. minimicronucleata , A . campanulata). 



Pmc. 2. Pacnpeftejieime airao30M no Tejiy mojioah pia6. 

A — aKCTeHCHBHoCTb; E — HHTeHCHBHOCTb. 1 — A. carpelli Ha Kapne; 
2 — A. campanulata Ha onyHe; 3 — A. piscicola Ha Kapne (pbiSonHTOMHHK 
«H>«eji6HHbi»); 3a — to me b pbi6onnTOMHHKe «Ponma»; 4 — A. minimicro¬ 
nucleata Ha onyHe; 5 { — A. amoebae Ha onyHe; 5a — OHa me Ha KOJiioniKe. 
OcTajibHbie o6o3HaneHHH Te me, hto h Ha pnc. 1. 


JJpyrne hjih 3acejiHioT >Ka6pbi b MHHHMaJibHbix KOJinnecTBax, hjih Boo6m,e He 
nepexo^HT Ha hhx (A. piscicola , A. carpelli). 3to noJioJKeime no^TBep^K^aeTCH 
TaKjKe H3yneHHeM ^HHaMHKH pacnpeflejieHHH anno30M Ha xo3neBax b TeneHne 
6oJiee hjih MeHee ^jiHTejibHoro epona. Ha pnc. 3 npHBe,n;eHa pHaMHKa paenpe- 
,n;ejieHHH A. amoebae no Tejiy B3pocjion TpexnrJioH kojiiohikh b TeneHne ro,n;a. 
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KaK bh^ho, AaHHLie no ^HHaMHKe pacnpe,n;ejieHHH no^TBepn^aioT xapaKTep 
KpnBLix, npHBe^eHHLix Ha pnc. 1 n 2. Tan A . amoebae Ha TpexnrjioH KOJiioniKe 
coxpaHHioT xapaKTep CBoero pacnpe,n;ejieHHH He3aBHCHM0 ot ce30HHLix ycjio- 
bhh ro^a. Bo mhothx cjiynanx nopa^Kemie >Ka6p y TpexnrjioH kojiiohikh A. amo¬ 
ebae StiBaeT Rame 6oJiee hht6hchbhbim, HeM ^pyrnx ynacTKOB Tejia. 

Xoth cnepnajibHLix CTaTHCTHnecKHx no^cneTOB no ^aHHHM pacnpe^ejieHnn 
A. carpelli He npoH3Bo,n;HJiocb, MHorojieTHne Ha6jno,o;eHHH Ha# napa3HTO(f)ayHOH 



Mccnibi 

Phc. 3. jUjHHaMHKa pacnpe,a;ejieHHH A. amoebae no Tejiy B3pocjiux 
KOJiioineK b TeneHiie ro,n;a. 

A — 9KCTeHCHBH0CTb; E — HHTeHCHBHOCTB. 1 — KOJKa; 2 — IIJiaBHHKH; 

3 — amSpbi. 


mojio^h Kapna y6e,o;HJiH Hac, hto Ha 3 tom xo3HHHe A. carpelli HHKor^a He no- 
pan^aeT >Ka6pLi. Mto KacaeTcn ee pacnpe,n;ejieHHH no Tejiy iipmoBKH (BeponTHo 
HBjiHiomeHCH RJin Hee ochobhlim xo3hhhom), to, Kan bh^hoH 3 pnc. 1, A. car¬ 
pelli nopan^aeT >Ka6pLi btoh pli6kh BecBMa pe^KO h b Kpairae He3HannTejib- 
hom KOJinnecTBe. 

^HHaMHKa pacnpeAejieHHH A. piscicola Ha mojio^h Kapna b Tenemie jieTa 
B pLlSonHTOMHHKe «fl>KeJl6HH,LI» (Ta6jl. 1) nOKa3LIBaeT, HTO H 3^ecb 3aKOHO- 
MepHocTb pacnpeAejieHHH ocTaeTcn thhhhhoh ^jih BH^a — 6ojiee cnjibHoe 
3apa>KeHHe njiaBHHKOB h ko>kh, MHHHMajiBHoe — >Ka6p h to npn ycjiOBnn, 
Kor^a njiaBHHKH h KO>Ka HHBa3npoBaHH b chjibhoh CTeneHH. O^HaKo npnnn- 
hoh nepexo^a A. piscicola Ha >Ka6pLi b oT^ejibHLix cjiynanx Mon^eT 6 litb He 
tojibko BLicoKan CTeneHb 3apa>KeHHOCTH ^pyrnx nacTen Tejia, ho h Kanne-To 
BHenmne (JaKTopu, KaK bto HMejio MecTo b KOHH,e hiohh, Kor^a b o6ohx nccjie- 
^yeMLix npy^ax y mojio^h Kapna 0Ka3ajincb nopa>KeHHLiMH >Ka6pLi h njiaB¬ 
HHKH, B TO BpeMH KaK Ha K02KH anH030MLI OTCyTCTBOBaJIH. ripHHHHLI TaKHX 
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T a 6 ji h n; a 1 




Hpyfl BbipacTHofi Ns 2 


1. 

npya BbipacTHoii Ns 3 
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28 VI 

93.4 

29.4 

66.4 

4.6 

6.6 

0.06 

56.0 

19.0 

42.0 

2.2 



8 VII 

85.2 

47.0 

85.8 

2.9 

— 

— 

13.0 

3.0 

— 

— 

— 

— 

18 VII 

85.8 

88.2 

13.2 

0.4 

— 

— 

20.0 

1.6 

— 

— 

— 

— 

28 VII 

79.2 

32.1 

— 

— 

14.3 

3.2 

14.2 

0.15 


— 

7.1 

0.07 

8 VIII 

79.2 

95.4 

43.5 

0.8 

— 

— 

39.6 

0.86 

— 

— 

— 

— 

19 VIII 

72.6 

12.1 

46.2 

0.53 

6.6 

0.06 

19.5 

0.53 

— 

— 

— 

— 

28 VIII 

100.0 

470.2 

93.4 

12.4 

33.3 

9.8 

71.0 

5.8 

35.5 

0.56 

— 

— 

8 IX 

100.0 

268.0 

100.0 

60.4 

20.0 

1.0 

33.3 

1.2 

6.6 

0.26 

— 

.— 

CpeflHHe 

noica3aTejiH 

68.5 

115.8 

50.7 

9.1 

9.1 

1.6 

35.3 

4.2 

12.0 

0.4 

1.0 

0.01 


OTKJIOHeHHH TpeSyiOT 9KCnepHMeHTaJIBHOH npOBepKH, HO B I];eJIOM 3TOT $aKT 
He HapymaeT oSipen 3aKOHOMepHOCTH. HepaBHOMepHOCTB pacnpeftejiemm A. pi- 



Phc. 4 . A. piscicola c pa3HHx ynacTKOB Tejia napna. 

A — rpyAHbie iuiaBHHKn; B — TyjioBHme; B — >Ka 6 pbi. 


scicola no Tejiy mojio^h napna conpoBonc^ajiacL HenoTopbiMH Moptjjojiorn- 
necKHMH pa3JiHHHHMH Menc/iy HH(j)y 3 opHHMH Ha pa 3 HLix ynacTnax Tejia. Ynce 
npn BHHMaTejiBHOM BH 3 yajiLHOM Ha6jno,ii;eHHH yuajiocL noAMeTHTt, hto 6ojil- 
hihhctbo oco6en chjilho BtiTHHyTBix, 9 y^JiHHeHHOH hohchoh, cocpe^oToneHO 
Ha HJiaBHHKax. Ha nonce npeo6jia ) u;ajiH oco6h HecnojiLno 6oJiee ynoponeHHBie. 
HanoHeii;, Ha ncaSpax anH 030 MBi b ijenoM 6 bijih Mejitne, HeM Ha njiaBHnnax 
h nonce, 6oJiee nopoTnne h npH 3 eMHCTBie, Ha nopoTnon Honcne. H 3 MeHHJiacb 
h (j)opMa ManpoHynneyca — ot noHycoBH,a;HO- 3 aocTpeHHoro y BBiTHHyTBix (j)opM 
#0 onpyrJioro, hohth mapoBH^Horo y ynoponeHHBix (pnc. 4). 

BH3yajiLHLie HaGjilOAeHHH no^TBepncAaioTCH AaHHBiMH H3MepeHHH. B Ta6ji. 2 
npHBe^eHBi pe3yjiBTaTBi npoMepoB, npoH3BO,a;HBmHXCH nepe3 nancftBie 10 ftHefi 
b TeneHne JieTa 1971 r. Ha A. piscicola , b3htbix c ceroJieTon napna (oT,a;ejiLHo 
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C ILJiaBHHKOB, KOTKH, >Ka6p). JJjIH KaTKJJOH npo6l>I npOH3BO,H;HJIOCL 30 H3MepeHHH. 
B Ta6ji. 2 npHBe^eHLi cpe^mie noKa3aTejm, BbiBe,n;eHHBie Ha ocHOBe cyMMapHLix 
jjaHHBix 3a BecL ce30H. Bh^hbi aeTKne pa3MepHLie pa3JiHHHH b nponopn.Hax 
Tejia h MaKpoHyKJieyca A. piscicola c pa3Htix yaacTKOB Tejia pli6li. 

T a 6 ji h u; a 2 

Pa3Mepw (b mk) A • piscicola b 3aBiicnM0CTH ot MecTa npHKpenjieHHH Ha Teae 
cerojieTOK Kapna b pbi6onHTOMHHKe «Ha«eji6Hpbi» (cpeflmie flaHHbie 3a JieTo) 


MecTO 

npHKpenne- 

. HUB 

JS,ji HHa 

IIlHpHHa 

OTHOine- 

Hue 

AJIHHbl K 
rnupHHe 

JJjiHHa 

IIInpnHa 

OTHorne- 

Hue 

AJTHHbl K 
rnupHHe 

IljiaBHHKH 

84+0.14 

28.3+0.07 

2.94 

24.0+0.05 

13+0.03 

1.9 


(64.8+115.2) 

(19.8—39.6) 


(16.2—28.8) 

(7.2—21.6) 


Ko>Ka 

73.4+0.11 

82.1+0.09 

2.88 

23.2+0.05 

16.4+0.04 

1.44 


(61.2—100.8) 

(18.0—41.4) 


(16.8—30.2) 

(8.3-20.5) 


}Ka6pH 

56.2+0.1 

25.1+0.05 

2.24 

13.2+0.03 

12.1+0.01 

1.06 


(43.2—77.4) 

(19.1—32.0) 


(9.7—20.0) 

(9.0—18.3) 



ITpHMeiaHHe. U;n(J)pbi b CKO^Kax — cpeAHHe flaHHbie H3 500 H3MepeHHfi n pa3Max Bapnaijnft. 


TaKHM o6pa30M, Ha npmviepe A . piscicola HaMy,n;ajiocB noAMeraTB He tojibko 
pa3HHH,y b HHCJieHHOCTH anH030M no OT^ejitHBiM ynacTKaM Tejia xo3HHHa, ho 
H CBH3aHHyiO C 3THM OnpefleJieHHyiO MOp(|)OJIOrHHeCKyK) H3MeHHHBOCTB. Ilpn 
3 tom Han6oJiee pe3Ko ot oSbihhbix anno30M nan no pa3MepaM, Tan h no o6m;eMy 
o6jiHKy oTjmnaioTCH anno30Mbi c >na6p: ohh MejiBae, chjibho yKopoaeHbi h 6ojib- 
rne HanoMHHaioT MOJioftbie He,o;opa3BHTBie oco6h, aeM thhhhhbix B3pocjibix. 

no HaniHM npe^noJio>KeHHHM ? oSBacHemie ctojib HepaBHOMepHoro pac- 
npe^ejieHHH pa3Hbix bh^ob anno30M no Tejiy xo3HHHa cjie,a;yeT HCKaTB b xo^e 
npopecca npHcnocoSjieHHa anno30M k oSHTamno Ha pbi6ax. 

Anno30Mbi — rpynna (JauioreHeraaecKH MOJio^aa. OHa npoH3omjia ot CTe- 
6ejibaaTbix $opM cn^aanx nepHTpnx, o aeM roBopHT otkpbitbih y hhx He^aBHO JIo- 
mom py^HMeHT CTe6jia (Lom, 1970, 1973) h Ha6jno,n;aBHiHeca homh aTaBHCTHaec- 
Kne cjiyaan pa3pacTamia 3Toro py^HMeHTa ro HacToam;ero CTe6jia y A. amoebae 
(BaHHHa, 1972, 1973). Ochobhbim $aKTopoM b hx sbojiioi^hh cjie^yeT caHTaTB 
npHcnoco6jieHHe k oSnTaHHio Ha pBiSax, caMbix SbiCTpbix h no,n;BH>KHbix bo^hbix 
opraHH3Max. Tanofi o6pa3 tkh3hh noTpeSoBaJi ot anno30M bbicokoh CTeneHH 
a^anTnpoBaHHocTH. npoijecc hx a,o;anTaii;HH k xo3anHy ein,e p;aJieKo He 3aBep- 
meH. nepBHM h Han6ojiee BaambiM npncnoco6jieHHeM 6biJia BbipaSoTKa cne- 
H,HajibHOH npHKpenHTejibHOH no^oniBBi, cnoco6HOH npoHHo $HKCHpoBaTb anno- 
3 om Ha Teae xo3anHa. Kan nona3aji JIom (1973), cyTb MexaHH3Ma ototo npn- 
KpenaemiH coctohtb HajinanH cncTeMbi cnepHaJiBHbixtljHSpHJiji, CKpenjiaiomHx 
o6oJioHKy KJieTKH xo3HHHa c no^oniBOH anno30Mbi, HanoAo6ne toto, Kan 3 to 
HM eeT MecTo b TKaHax MHoroKJieToaHbix npn HajinanH njia3Mo,n;ecM. npHKpen- 
jieHne HacTOJibKo npoaHO, hto npn oTpbiBe anno30M ot Teaa pbi6bi oaeHB aacTo 
oco6l oT^ejiaeTca BMecTe c cocoaKOM 3nnTejiHa, Ha kotopom OHa yKpenjieHa. 
n 3 3 toto motkho c^ejiaTb 3aKJHoaeHHe, hto CTeneHb ci],enjieHHa noftoniBbi anno- 
3 ombi c noKpoBOM xo3HHHa SoJiee npoaHa, aeM MeH^y KJieTKaMH noKpoBHbix 
TKaHen pbi6bi. O^naKo npnKpenjieHHe TaKHM cnocoSoM k noBepxHocTH Tejia 

X03HHHa B03M07KH0 B OCHOBHOM Ha yaaCTKaX, nOKpblTBIX MHTKOH 3nHTeJIHaJIb- 
hoh TKaHbio. noaTOMy HeyjjHBHTe jibho, hto b nepByio oaepe^b anno30Mbi nopa- 
>KaiOT nJiaBHHKH pbl6. y 6oJILHIHHCTBa pbl6 TeJIO BO B3pOCJIOM COCTOHHHH no* 
KpbiTo njioTHofi aemyefi, Majio npnro^HOH #jih nocejieHna anno30M. BepoaTHO, 
b 3tom cjie,n;yeT HcnaTb npnaHHy toto, aTo 6ojibhihhctbo bh,h;ob pbi6 bo B3pocjioM 
coctohhhh He 3apa>KaioTCH anno30MaMH. McKJiioaeHHe cocTaBjiaioT pbi6bi, jih- 
meHHBie aernyn, — KOJiioniKa, iipinoBKa, hbjihm h hm no,n;o6Hbie. y tbkhx pbi6 
anno30MBi coxpaHaiOTca Ha noBepxHocTH Tejia no>KH3HeHHO. y npoanx bh^ob 
noBepxHOCTB Teaa no^BepraeTca 3apa>KeHHio anno30MaMH tojibko b mojio,h;om 
B03pacTe, Kor,n;a aemyHHBiH noKpoB ein,e He>KeH h aernya He TaK KpynHa. 


0 napa3HTOJiorira, blih. 3, 1975 r. 
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Ilopa>KeHHe >na6p, no HaniHM ftaHHBiM, nponcxoftHT b nocjie^moio oaepeftB. 
npnnHHOH 3TOMy MO>KeT 6BITB, C OftHOH CTOpOHLI, HX yKpLITOe nOJIO>KeHHe, HO 
eipe 6oJiee BaamBiM (JaKTopoM HBJiaeTca, BepoaTHO, nx pojib nan opraHOB bbi- 
fteaemia. Bti^ejieHHe aepe3 >Ka6epHBie JienecTKH npoftyKTOB pacnafta co3ftaeT 
cneipufaraecKyio MHKpocpefty b ^aSepHon noJiocTH. 3to TpeSyeT ot opraHH3- 
mob, o6nTaion],Hx 3ftecB, cnepnaJiBHLix $H3HOJiorHaecKHx npncnocoSjieHHH 
n Mo>KeT 3aTpy^HHTB npopecc npoHHKHOBeHHH b maSepHyio noJiocTB xo3HHHa. 

BHCKa 3 aHHoe npeftnoJioaseHHe noftTBep>KftaeTca xeM (fmKTOM, hto pa 3 Htie 
bh^li anno 30 M b pa 3 Hon CTeneHn cnocoSHBi nopaamTB >Ka6pH pti6. Eipe SoJitme 
ySe^K^aeT Hac b 3tom tot (f>aKT, hto o/^hh h tot me bh^i; anno 30 M Ha pa 3 Htix xo- 
3neBax nopamaeT >Ka6pBi b pa3HOH CTeneHn. Tan, ecjin mli cpaBHHM noBefteHne 
A. amoebae Ha Tpexnrjion KOJiioniKe, aBJiaioipeiica ftjia nee ochobhlim xosb- 
hhom, c TeM, nan 0Ha Be^eT ce6a Ha onyHe (rfte A. amoebae aBJiaeTca ftonoa- 
HHTejiBHHM bh^om Hapafty c A. campanulata h A. minimicronucleata , 6oJiee 
cnen,H(|)HHHLiMH ftjia oKyHn), to 3aMeraM, hto A. amoebae Ha KOJiioniKe oxotho 
h b Sojibihom KOJinnecTBe noceJiHiOTCH Ha }Ka6pax, y oKyHH >Ke BCTpeaaioTca 
3 ftecB b MHHHMajibHLix KOJinaecTBax. CpaBHHB cKa 3 aHHoe o noBe^eHHH A. amo- 
bae c TeM, hto 6lijio Btime CKa3aHO 06 A. carpelli, Moamo npnHTH k 3aKJiio- 
aemno, hto anno30MLi aerae noceaaiOTca Ha a<a6pax pti6, hbjihioh],hxch ftjia 
hhx cneipHfnrqecKHMH xo 3 neBaMH, aeM Ha pBiSax ftpyrnx bh^ob. 

3aKOHOMepHHM 3aBepmeHneM npopecca nocTeneHHoro ocboghhh >Ka6p 
nan MecTa oSnTamia caeftyeT caHTaTB npeHMymecTBeHHBiH nepexoft Ha a^aSpBi 
b nepByio oaepeftB y3Kocnen,H(j)HHHBix k xo3HHHy bh^ob anno30M. Tan Be- 
fteT ce6a y3Kocnen,H(f)HaHBiH bh^, xo3hhhom KOToporo HBJiaeTCH HajiHM — 
A. me gamier onucleata. HarrepecHO, c OftHOH ctopohbi, hto 3tot BHft oSHapya^n- 
BaeT MaKCHMaJiBHyio cnepn^nnHocTB k xo3mmy epeftn Bcex octbjibhbix bh^ob 
anno30M, c ftpyroii ctopohbi, hto b peftKnx cayaaax, Korfta oh BCTpeaaeTca 
Ha ftpyrnx pbi6ax, to (HanpnMep, Ha iftyne) Ha a^aSpax He noceaaeTca. 

HaKOHen;, oTMeaeHHoe yMeHBHieHHe pa3MepoB ocoSen h oTKaoHemie ot 
H opMajiBHOH $opMBi Tejia y A. piscicola, oOnTaioifteii Ha asa6pax Kapna, Ha¬ 
pafty c HeMHoroancjieHHOCTBio ee 3ftecB no cpaBHeHHio c ftpyrnMH yaacTKaMH 
Tejia npaMO roBopnT o 3HaanTeaBHBix TpyftHocTax, Kanne hchbitbib aiOT anno- 
30 mbi npn nepexofte k o6nTaHHio Ha >Ka6pax. 

H 3 cKa3aHHoro BBirne Moamo 3anaiOHHTB, hto nepBOHaaaaBHbiMH MecTaMH 
noceJieHna anno30M Ha Teae pbi6bi 6bijih njiaBHHKH h TyaoBHipe, a npoHHKHO- 
BeHne b a^aSepHyio noJiocTB nponcxoftHT nocTeneHHo h ftaa pafta bh^ob eipe 
He 3aBepmeHo. 


PACnPEJJEJIEHHE AIIH030M no nJIABHHKAM PBIE 


B npopecce HaSaiofteHnii bbihchhjiocb, hto pa3HHHHBie TnnBi naaBHHKOB 
TaK>Ke 3acejiaioTca anno30MaMH ftaaeno He paBHOMepHO. ^Jia yTOHHeHna 3toto 
Bonpoca npoH3Be^eHBi 6bijih noftcaeTBi A. piscicola Ha njiaBHHKax MoaoftH 
Kapna b Teaemie JieTa, a Tana^e Tpex bh^ob anno30M (A. campanulata , A. mi¬ 
nimicronucleata h A. amoebae) Ha njiaBHHKax toaobhkob onyHa. MaTepnajiBi 
3thx HaSjiioAeHHH noKa3aHBi Ha pnc. 5 h 6. ^yMaeTca, hto npnaHHa pa3Jin- 
hhh b pacnpe^eJieHHH anno30M no njiaBHHKaM cae^yeT ncnaTB b 3KOJiornae- 
CKHX OCoSeHHOCTHX pBl6, a HMeHHO B CTeneHH HX nOABH>KHOCTH. B H,eJIOM pa^e 
pa6oT, KacaiomHxca nepnTpnx Ha 6ecno3BOHOHHBix >khbothbix, roBopnTca 
0 chjibhoh 3aBHCHM0CTH b pacnpe^ejieHHH nocjie^Hnx ot CTeneHn ho^;bh>khocth 
xo3aeB h xapaKTepa ^BH^KeHna (Reiser, 1921; Nenninger, 1948; Lust, 1950). 

OSbihho cn^aane nepHTpnxn 3acejiaiOT HanSoJiee 3aui,HH],eHHBie MecTa Ha 
Teae xo3HHHa, b HanMeHBmeH CTeneHn noABepraromneca ^aBJieHHio bo^hbix 
CT pyii npn ^BH^Kemm (HanpnMep, ^BixaTejiBHBie KOHeaHocra bo^hbix panoo6- 
pa3HBix, 3aKpBiTBie naHpnpeM). Ecjih nocejiaiOTca Ha otkpbitbix MecTax, to 
BB iSnpaiOT yaacTKH Tejia, ^aiomne bo3mo>khoctb npoaHo npnKpenHTBca (aae- 
HHCTBie, aacTo nonpBiTBie BoaocnaMH njiaBaTejiBHBie KOHeaHocra panoo6pa3- 
HBIX HJIH BO^HBIX HaCeKOMBIX H T. ft.). 
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HanpaniHBaeTCH npnMan aHajiornn Memjiy npnBe^eHHLiMH (JmKTaMH h pac- 
npe^ejieHneM anno30M no njiaBHHKaM pLi6. IIjiaBHHKH pa3JinnHLix TnnoB bbk 
noJiHHioT pa3JinnHyio pojib b aKTe ^BHHseHHH pli6li h ofijia^aiOT pa3Hon CTe- 
neHBK) nO^BIDKHOCTH. OCHOBHLIM ftBHraTeJieM HBJineTCH XBOCTOBOH njiaBHHK. 
CnnHHOH n aHajibHLin BLinoJiHHioT pojib CBoeo6pa3HLix KHJien, noMoraiomHx 
pbi6e y^epn^HBaTb HopMajibHoe noJiojKemie npn abhjkchhh. IlapHbie njiaBHHKH, 
HrpaionjHe pojib SajiaHcnpoB n HanpaBJimonpix pyjien npn noBopoTax, bo 



Phc. 5. Pacnpe^ejieHHe A . piscicola no njiaBHHKaM mojioah Kapna. 

A — aKCTeHCHBHOCTb; E — HHTeHCHBHOCTb. IIjiaBHHKii: I — rpyAHbie; 
II — SpiouiHbie; III — cnHHHbie; IV — xBocTOBbie; V — aHajibHbie. 


BpeMH CTpeMHTejibHbix ^BHJKeHHH pbi6bi 0Ka3biBai0TCH nacTo npnn^aTbiMH 
K TyjIOBHmy H OTTOnbipHBaiOTCH OT Hero B OCHOBHOM B COCTOHHHH nOKOH HJIH 
npn Me^jieHHOM ^bhjkchhh c nacTbiM H3MeHeHHeM HanpaBJieHnn. 

TaKHM o6pa30M, napHbie njiaBHHKn MeHee ^pyrnx noABepnceHH ^aBJieHHio 
bo^hbix CTpyn npn noCTynaTejibHOM ^bhjkchhh pbi6bi. BoJiee CHJibHoe ^aBJie- 
Hne 0Ka3HBaeT Bo^a Ha cmmHon n aHajibHLin njiaBHHKH 6biCTpo ^BH^KymeficH 




Phc. 6. Pacnpeflejiemie Tpex bhjjob anno30M no njiaBHHKaM ro,n;oBHKa OKyHH. 

A — aKCTeHCHBHOCTb, E — HHTeHCHBHOCTb. 1 — A. amoebae, 2 — A. minimicronucleata, 
3 — A. campanulata. OcTajibHbie o6o3HaneHHH Te >Ke, hto h Ha pnc. 5. 


pbi6bi. HaKOHen; MaKCHMajibHoe ^aBJieHne ncnbiTbiBaeT xboctoboh njiaBHHK. 
Pacnpe^ejieHne Bcex Tpex bh^ob anno30M Ha Tejie OKyHH BnoJiHe corJiacyeTcn 
c BJiHHHneM ^aHHoro (JaKTopa: Bee Tpn Bn^a anno30M MaKCHMajibHo nopancaioT 
napHbie njiaBHHKH, b MeHbineH CTeneHH aHajibHbin h chhhhoh, cjia6ee Bcero 
3apa?KeH xboctoboh njiaBHHK. Bojibinee nopa^Kemie aHajibHoro njiaBHHKa 
B CpaBHeHHH CO CnHHHbIM y OKyHH M02KCT 6bITb ofibHCHeHO OTnaCTH MeHbHIHM 
^aBjieHHeM bo^bi Ha Hero, Hencejin Ha cnmiHOH, b cbh3h c pacnoJio^KeHHeM 
nepBoro Ha 3a,o;He-HH5KHeH noBepxHocTH TyjioBHin,a. KpoMe Toro, noJiojKemie 
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c3a^H aHyca yBeJiHHHBaeT KOJinnecTBo SaKTepnn b boag, OMLiBaiomen aHajibHhiH 
nJiaBHHK, hto TaK>Ke HMeeT 3HaneHHe nocejieHHH anno30M. 

HHan KapTHHa HaSjiio^aeTCH npn pacnpeAejieHHH A. piscicola Ha HJiaB- 
HHKax Kapna (pnc. 6). Xoth h 3^ecL napHLie njiaBHHKH ncnhiTbiBaiOT MaKCH- 
MajiLHoe 3apaH^eHHe, ho pa3HHii;a b 3apa?KeHHH ^ajieKo He Tan HBCTBeHHa, Kan 
y oKyHH. H 3 HenapHLix njiaBHHKOB y Kapna cnjiLHee nopa>KeHLi chhhhoh h xbo- 
CTOBOH, npn 3TOM ypOBeHL HX 3apa?KeHHH npHMepHO O^HHaKOB. AHaJILHLIH 
njiaBHHK 3apa>KeH cjiaSee Bcex. 

Otjihhhh, cymecTByiomHe b pacnpeAejieHHH anno30M Ha HenapHLix HJiaB- 
HHKaX Kapna H OKyHH, BLI3BaHLI, HO HaineMy MHeHHK), pa3JIHHHHMH B 3KOJIO- 
THH 3THX BH^OB pLl6. OKyHL — pLl6a XHIipiaH, ftBHJKeTCH B BO^G 6LICTpO H CTpe- 
MHTeJIBHO, HTO BLI3LIBaeT 6oJiee pe3KHe pa3JIHHHH B CTeneHH ,n;aBJieHHH BO Rbl 
Ha ero njiaBHHKH. Kapn b ochobhom pbi6a SeHTocon^Han, ropa3^o MeHee noA- 
BHH^eH. ^BH^KeHHH ero 3aMeAJieHLi h bhjili, b cbh3h c neM ,n;aBJieHHe boah, 
HCHLiTLiBaeMoe pa3HLiMH HJiaBHHKaMH, pacnpeAejineTcn 6oJiee paBHOMepHO, 
HTO yMeHLHiaeT H pa3JIHHHH B 3aCeJieHHOCTH HX aHH030MaMH. B CBH3H C 3THM 
CHHHHOH H XBOCTOBOH HJiaBHHKH Kapna 3aceJIHIOTCH aHH030MaMH CHJILHee, neM 
y OKyHH. CjiaSocTb nopa^Kemra anno30MaMH aHaJibHoro HJiaBHHKa Kapna He 
HaxoAHT noKa yAOBJieTBopHTeJibHoro 06'bHCHeHHH. 


JlHTepaTypa 

BaHHHa H. H. h HcanoB JI. C. 1972. Oiiht BKOJiorHuecKoro aHajiH3a napa3HTO- 
(jjayHH KOJiiomeK. H 3 B. rocHHOPX, 80 : 89—114. 

BaHHHa H. H. 1973. 3KTonapa3HTHuecKHe HH<j)y3opHH KOJiiomeK HeBCKofi a^lth. 
Ilapa3HTOJi., 7 (3) : 220—226. 

KyJieMHHa H. B. 1969. Bo3pacTHBie H3MeHeHHH napa3HTO(j)ayHBi HeKOTopux pu6 
03epa Cejinrep. B c6.: 3KOJioro-napa3HTOJiorHuecKHe HCCJieAOBamiH pu6 03. Cejin- 
rep, JI. : 87—137. 

JIio6apcKaH 0. fl. 1968. J^HHaMHKa napa3HTO<j)ayHH mojioah pu6. B c 6.: Bonpocu 
napa3HTOJiorHH, Ka3am>: 49—99. 

K) h h h c 0. H. 1972a. CPopMHpoBaHHe napa3HTO<j)ayHH njiOTBBi, yKJien h H3H 03epa 
BpeBO b nepBHH roA >kh3hh. H3b. rocHHOPX, 80 : 26—74. 

K) h h h c 0. H. 19726. Bjihhhhg noroAHBix ycjioBHH pa3HHx JieT Ha 3apa>KeHHOCTb mo- 
jioah njiOTBBi 03epa BpeBO OTAejibHHMH napa3HTaMH. H3B. rocHHOPX, 80 : 75— 
88 . 

Reiser A. 1921. Die Sessilen peritrichen Infusorien und Suctorien von Basel und Um- 
gebung. Rev. Sussie Zool., 28 : 221—341. 

L o m J. 1970. Attachment structure in ectoparasitic protozoa of fishes and their possible 
relation to the pathogenecity. Proc. intern, congr. of parasitology, 1 (1) : 720. 

L o m J. 1973. The mode of attachment and relation to the host in Apiosoma piscicola 
Blanchard and Epysitilis lwoffi Faure—Fremiet, ectocommensals of freshwater 
fish. Folia parasitologica, 20 : 105—112. 

Lust S. 1950. Symphorionte Peritrichen auf Kafern und Wanzen. Zool. Jahrb., Abt. 
f. Syst., Okol. u. Geogr. d. Tiere, 79 (3—4) : 353—436. 

Wenninger U. 1948. Die Peritrichen der Umgebung von Erlangen mit besonderer 
Beriicksichtigung ihrer Wirtspecifitat. Zool. Jahrb., 77 (3—4): 169—265. 


THE DISTRIBUTION OF APIOSOMAE OVER THE BODY 
OF FISHES IN THE LIGHT OF HOST-PARASITE 
RELATIONSHIP 

N. N. Banina 
SUMMARY 

The paper deals with the distribution of apiosomae over the body of fishes. The micro- 
ecological condition (inhabitation on the skin, fins and gills) are analysed. Quantitative 
regularities are revealed in the distribution of apiosomae which are associated with diffe¬ 
rences in the inhabitation conditions on various parts of the nost's body and the character 
of morphological variability resulting from these differences. It was established that the 
fins, espeically the paired ones, and the surface of the body are most favourable for apio¬ 
somae. The gills have the least invasion density. 



